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Refractory com posftjon and process for tfce renalr of a hot retractOfV waiL 
Description. 

[O0Q1] The present invention relates to refrg ctoiy composittone. in particular, amorphous siilca 
based composKions, and to a process for the repair of a hot silica refractory wail using these 
compositions, in particular to a gunning proo »s. 

5 [000^ The present technico-oommerofai fa tors are poshing sendee life-time of coke ovens and 
other industrial furnaces made from silica rel rectory elements to Iheir maximum. The proper 
maintenance and repair of such silica refraol 3ry assemblies is one of the crftlcal points 
controlling their life time and continues to pn sent severe problems, both from the standpoint of 
making a satisfactory repair and from intemj )tion of or interference with production during the 

10 repair. 

[0003] The invention Is particularly well ads pted tar repairing refractory bricic liner walls of a 
coice oven and will be described herein with reference to coke oven repair; howeveri it should be 
understood that the invention may be empic ^ed in repairing other high temperalure^iifca brick 
walls such as glass melting furnaces and is herefore not limited to use in coke ovens. 

15 [0004] Coke ovens are normally constructs d of refractory slUca brick which maintain relatively 
high strength even at the extreme temperat ires encourrtered in the coking operation. Such 
ovens may have an overall life expectancy < rf 40 years or more, but may nevertheless nsqutre 
repair after only a few years of operation. 6 palling of the refractory brick in the lining wall may 
commence Ibr various reasons, Induding si lali cracks resulting, for example, from foundation 

20 settling, uneven expansion during heat-up c r uncontrolled cooi-down» air leaks, tfiermal shock 
and/or repeated tiiermal cycling during ope ation. The inclusion of foreign material in a coal 
charge can also produce "hot spots** whioh lamage a local area. Once spalllng has 
commenced, It can progress both to adjaoe it bride and more deeply into the wan until it 
interferes with pushing of the coke which, a ^ain, can produce more damage. Unless property 

25 repaired, the damage can progress thnsugt the wall liner to the heating flues. 

[0005] Since coke ovens are normally cor structed In batteries each consisting of a large 
number of ovens extending In sfde-by-side relation with common walls between acQacent ovens, 
repair of an individual oven wall liner cannc u from a practical standpoint, be accomplished by 
simply cooling to aml»ient temperature onl^ the oven needing repair since flues in the common 

30 wall are required to heat the adjacent oven 5. Further, any attempt to cool one oven in a battery 
to a temperature that would enable worion sn to enter and make repairs, even if adjacent ovens 
were partially cooled, can result in severe i tresses due to shrinking and can cause substantial 
damage both to the oven being repaired ai id to adjacent ovens. Accordingly, it has long been 
the practice to repair coke oven liner walls by applying a temporary patch over the damaged 

35 area using a gunning or spraying teohniqu > wherein refractory aggregate is applied eiUter as a 
siuny or In a "dry" gunning mvOure which 1 1 sprayed or thrown directiy onto the hot oven wall. 
The dffficufties encountered in applying su sh patching material are well4cnown to those sidlled in 
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Ihe art and a« generally discussed, for exanjple. fn U.S. Pat No. 3,413.385. Parlfcular dffffcuRy 
is encountered in repairing oven liner ivatls b\ the gunning process In areas which can not 
conveniently be reached through an open d^r by repairmen, protected by a heal shield 
standing outside the oven. ' 
I0006I Although various techniques and pnfcedures have been developed for repalrihg hot 
rsfractoiy wails utilizing a gunning process, tfte results have not always been sattefadory 
[OOOn The conventional gunning teohnlquelconsists m conveying the dry refractory 
composition to a gunning nozzle where it is Abced with water and then gunned onto the 
damaged wall. An Important problem obsenLi in the conventional gunning techniques Is the 
rebound of fhe gunned refmotory composlilJ, againstthe reftactoty wall. Attempts to solve this 
tengknownproblemtendtolncmasethequ|ntltyofwater.nt^^ 
the inoonjoratlon of large quantWee of waterin the coke oven chamber generates other 
nuisances, ft has also be observed that the k refractory composition conveyed towards the 
gunning no22le is generally not perfeotly horfcogeneous. 

10008] The prior art also knows semi-dry aJd wet gunning methods wherein the refractory 
composition Is mixed with water before beU conveyed towards the gunning rK,z2le. In asemi- 
dry gunning method, the refractory composiJon Is premixed with a part of the necessan. water 
by a mixer, com^yed to a special gunning rJ>2zIe, mixed whh the remainder of water and then 
gjmnedtt,mugh.heno«te. InaweNg^^^ 

WW, all Of water required for gunning. convefedtowa«te the gunning nozae and th^^ 

These semi-dry and wet gunning methods Je generally carried over against cooled or cold walls 

andrequire particular apparatus able to conUwetrefiactorycompw^^^ 

m^d^it IS often necessarytoincorporatJcoagu.ams and/or dlspe^^^^^ 
cause Other nuisances. f 

I0009J It is an object of the present invention to provide .^fractory compositions with an 
.mpr««, homogeneHy. wWch can be used f, a com.en«onal dry gunning apparatus and 

globally, require less water for gunning andfio not necessitate the use of coagulants and^or 
dispersing agents. | 

Pioil] These objects and others are reacAd with a refractory composifion consisting 
o^lfy Of 40-90 dry weight % of amorpJous silica aggregates, up to 40 dry weight % of 

ah«,lnabased compounds. io-l6d,ywe|gUc.c,ay.o.2.2.0 dry we.^^^ 
binder and compnsing further 2 to 8 % of witer. 

[00121 SurprlslngIy.llhasbeenobservedLttheaddiflonofsmallquantityofwaterinthe 
supplied compositions compdsed between t to 8 % of water etlii enow the use of conventtonal 
gunning equipment (using compressed air |nd a rotor system) and can be gunned against a hot 
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[0013] ft has also been observed ftat tfie In «)rporalion of 2 to 8 % o! water Into the refractory 
oomposMon allows the reduction of the quan fty of water mixed with the composition in the 
gunning nozzle so that the global quantity of water Introduced with the gunning composition Is 
lower than with a conventional technique (6 > ft % instead of 12 wt. %). 
poifl The Incorporation of water into the « fractory composition permits also a better 
bomogenfeatlon of the composition. 

[00151 The rebound during gunning operafii m is reduced at least of 50% compared to 
conventional techniques. This Is improving t te economics of the operation but this Is also 
Improving very much the health and safety v prfc conditions for the operators as very limited dust 
is generated while gunning* This point Is vei / Important in regard of continuous requirements for 



improving the workers welfare, 
ipoiq Eventually, it has been obsen^ed th£ t 



quantity comprised between 20 and 40 dry 
[0019] Preferably, the chemical binder is a 



the walls repaired with the refractory composition 



of the Invention have at least a similar life e> jectancy than walls repaired with conventional 
technique using vitreous silica based compo sltions, 
[00171 According to a preferred embodimet t of the invention, the amorphous silica aggregates 
comprise vitreous silica. 
[OOISI Suitable alumina based compounds comprise kyanRe, andalusite, chamote or muHite or 
a mbdUTO ttiereof. If present the alumina bs sed compounds should preferably be present in a 

veloht%. 

mineral Chemical binder selected from phosphoric 
add. acid alumina phosphate, alumina sulpl ate or sodium silicate, 
[0020] The refractory components have pn iferably a grain size lower than 4 mm. I.e.. at least 
95 wt. % of the composition has a grain size tower than or equal to 4 mm. Preferably, 100 wl. % 
of the composition has a grain size lower th in S.60 mm. 
ffl02l] Examples of preferred composltloni 



Material 



Exam file of materiel 



Example 1 
(dtywt%) 



Example 2 
(drywL%) 



Amorphous silica aggregate Fused 

Fused sitli 

Alumina based compound Kyanlte (< 
Clay 

Chemical binder 

Water 



(200 pm- 4 mm) 
(<100)um) 
00 /im) 



54.1 
31.6 

13.5 
0.8 
3.4 



533 

32.2 
13.4 
0.8 

3A 
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[0022] According to anoHier of its objects, 
repair of a hot refractoiy wall comprising 
a) conveying a reifractory composition cons[sting 
silica aggregates, up to 40 dry weight % of 
clay, 0^-2.0 dry weight % of a chemical 
gunning nozzle. 



the present Inv^entlon relates to a process for the 
steps of 

essentially of 40-90 dry weight % of amorphous 
alumina based compounds. 10-15 dry weight % of 
bir der and further containing 2 to 8 % of water to a 
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b) mbdng iiie said refractory compositTon wftH water In the gunning nozzle; 
e) gunning tfie obtained mixture against the Hot refinactory wall. 

I!0023| Ae indioaied above, this process hasjshown surprising results as to the quality of the 
repaired wall, in particular for a coke oven waiL 
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1 . Refractory composition consisting es sentially of 40-90 dry weight % of amorphous silica 



10 4. 



15 6. 



7. 



8. 



20 



25 



10. 



30 



aggregates, up to 40 dry weight % oi 



day, 0,2*2-0 dry weight % of a ohem cal birtder and further oontainlng 2 to 8 % of water. 



Is a mineral chemical binder selecte i 
alumina sulphate or sodium silicate. 



Refractory composition according tc 
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alumina based compounds, 10-15 dry weight % of 



claim 1 , characterfzed in that the amorphous silica 



Refractory composiSon according to 
aggregates comprise vitreous silica. 

Refractory composition according to claim 1, charaoterized In that the alumina based 
compounds comprise kyanite, andal islte, chamote or muilite or a mbcture thereof. 

Refractory composition according to claim 1, characterized in that tfie alumina based 
compounds content is comprised be ween 20 and 40 dry weight %. 

Refractory composition according tc claim 1, characterized in that the chemical binder 

from phosphoric acid, acid alumina phosphate. 



components have 95 wt % of grain ^ize lower than 4 mm. 

Refractory composition according td claim 6, characterised Cn that the refractory 
components have 100 wt. % of gral i size lower than 5.6 mm. 

Process for the repair of a hot refrai tory wall comprising the steps of 

a) conveying a refractory compositi m consisting essentially of 40-90 dry weight % of 

40 dry weight % of alumina based compounds, 10- 

15 dry weight % of clay, 0-2-2.0 dry weight % of a chemical binder and further containing 
2 to 8 % of water to a gunning noz2 e, 

b) mixing the said refm^ory compo sition with water in the gunning nozzle; 

c) gunning the obtained mixture ag; Jnst the hot refractory wall. 

9. Process according to claim 8, char icteriaBed in that the refractory composltibn conveyed 



in step a) Is a refractory oompositio i 



claim 1, characterized inthatttie refractory 



according to any one of claims 2 to 7. 



process according to claim 8, charpeterlzed in that the ref ractoiy wail is a oolce oven 
wail. 
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Refractory composition and process fort le repair of a hot refractory wall 



c mposWon consisting essentially of 40*90 dry weight 
[ry weight % of alumina based compounds, 10-16 
chemical binder and further containing 2 to 8 % of 



Ola 



5 The present invention relates to refractory ci 
% of amorphous silica aggregates, up to 40 
dry weight % of clay, 0.2-2.0 dry weight % 
water. 

These compositions are particularly useful f(|r the repair of colce oven damaged wall in a gunning 
10 process. 



15 




RECEIVED TIME 27. MAR. 11:59 



T-fl53 f.QWm F-2 



PRINT TIME 27. MAR. 12:02 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of tlie Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFER£NC£(S) OR £XHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning tliese documents will not correct the image 
problems cliecked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



